Abstract: This paper contributes to the discussion on the efficiency of newly emerged financial markets in transition economies. We use data on one of the most developed financial markets in transition, the Czech Republic, to investigate financial market efficiency by examining the reaction to macroeconomic releases. Direct measure of market expectations, that is, survey data, is used to form a proxy for market expectations. The reactions of interest rates, bond yields, exchange rates, and the stock market index are explored. We found that, despite the fact that the survey data appear to reasonably approximate rational expectations, the Czech market lacks basic efficiency properties. It reacts to the expected part of the news announcement, and the adjustment is stretched over a period of several days. In the case of CPI, we found evidence suggesting that the efficiency of the market improves over time.
Introduction
Financial markets in transition economies have developed significantly over the past decade. Some of them developed to such a degree that it is now possible to inquire into the efficiency of their reaction to new information. One of the basic characteristics of an efficient market is that prices quickly incorporate new information. The semi-strong version of the efficient market hypothesis states that prices of financial instruments should incorporate all publicly available information. It is widely acknowledged that macroeconomic information is relevant for financial markets, and a number of studies, some cited below, have found that developed financial markets react quickly to releases of macroeconomic information.
In this paper we investigate financial market efficiency in the case of one of the most advanced countries in transition, the Czech Republic, from the point of view of the market's reaction to macroeconomic releases. While great attention has been devoted to testing (mainly equity) market efficiency with respect to company-specific news such as dividend changes, earning announcements or stock splits, we believe it is more appropriate to use macroeconomic data and money markets for testing market efficiency in the transitioneconomy setting. There are two reasons for this. Firstly, procedures for the release of company-specific data are not settled in emerging markets and there is, therefore, a substantial danger of leakage. Secondly, equity markets tend to be generally less developed in transition economies than in foreign exchange and money markets. Indeed, we chose to study the Czech Republic mainly because of its liberalized foreign exchange market and developed money market.
We ask the basic questions of whether the financial market reacts to new macroeconomic information and to what extent this reaction is efficient. If the market is efficient, prices of financial instruments should adjust to new information immediately after such information is announced. Lagged adjustment, on the other hand, suggests market inefficiency. Since public information should have already been incorporated into the prices, the market should not react to the expected part of announcements. The market should, instead, respond only to genuinely new information, that is, any surprises in the released figures. We explore the reaction of the Czech crown exchange rate, inter-bank interest rates, swap and forward rates, the equity market index, and a government bond yield to monthly releases of inflation rates (both consumer price index and industrial producer prices), industrial production and foreign trade balances.
Clearly, in order to test for market reaction, we need to obtain an estimate of market expectations. We use a direct method of measuring market expectations by relying on survey data, taking the Reuters' poll of analysts as an approximation of the market's expectations.
This poll is the most representative survey available and is broadly accessible to market participants. We also pretest for rationality (unbiasedness) of the forecasts before using them as a proxy for market expectations.
Two approaches to testing market reaction to news releases exist in the literature. The key distinction between them is the way in which market expectations are measured. The first approach uses a direct measure of market expectations, that is, survey data. Aggarwal et al. (1995) provide a short survey of several studies that use Money Market Services forecasts as the measure of market expectations. The second approach uses forecasts embedded in the market prices of financial instruments. This method, however, suffers from a conceptual problem in that it tests jointly for market efficiency and the validity of the model used to extract expectations from prices. Under some circumstances this approach might be justified. Amihud (1996) for example uses CPI-linked bonds to extract market expectations from financial markets. Nevertheless, even in such a clear-cut case, the issue of unobserved risks might complicate estimation. The fact that emerging markets are generally less developed and less liquid also makes the extraction of market expectations from prices less attractive relative to the developed-market setting. The less developed a market is, the lower the information value of its prices. Given these problems, we believe that the first approach is considerably more suitable for countries in transition than the second one.
A number of empirical investigations of market reactions to macroeconomic announcements have been performed for developed financial markets. These have concentrated on the impact of money stock announcements and central bank interest rate changes on the equity, money, and bond markets. Instead of providing a complete survey of this literature, we cite only selected relevant studies. Urich and Wachtel (1981) investigated market responses to weekly money supply announcements. More recently, Sadeghi (1992) investigated Australian data for stock market response to unexpected macroeconomic news, but his approach requires considerably more data than is available in the Czech Republic. A short study similar to ours was conducted by Smirlock (1986) , who investigated the impact of inflation announcements on the long-term bond market. Overall, findings confirm that the markets are efficient, reacting only to the surprise component of the news announcement.
The most recent studies that deal with market reaction to news releases concentrate on high frequency data; see for instance Almeidal et al. (1998) for the treatment of the effects of macroeconomic news on high frequency exchange rate (DEM/USD) data. Ederinggton and Lee (1995) explore the short run dynamics of price adjustments in interest rate and foreign exchange markets to new information. Fleming and Remolona (1999) look into the term structure of information announcement effects in a high frequency data setting. The general conclusion of these studies is that the price adjustment is very rapid.
A separate stream of literature exists that develops theoretical models for the impact of information on prices in financial markets. Smirlock (1986) reviews the expected inflation and policy anticipation hypotheses for the impact of inflation announcements on interest rates. For a theoretical model of money supply announcements in an open economy framework, see foreign exchange market and alternative theories of exchange rate determination.
These studies, along with those not cited, deal with market efficiency with respect to reaction to news in developed markets. To our knowledge, no study so far has dealt with market reaction to new information in a transition economy. Lack of previous research is most likely attributable to the unsettled nature of the markets and, perhaps more importantly, to a lack of data. Thus, one key contribution of the current paper lies in its focus on an economy in transition.
Our findings differ substantially from those found in developed markets. While the developed market literature finds market reactions that are generally efficient, our findings show that that the reaction of the Czech financial market is far from efficient. Although the market reacts to announcements, its reaction is by no means immediate. Results suggest that the market needs several days to adjust to new information, with announcements retaining power to explain daily changes several days after the release. Moreover, the market appears to react not only to surprises in the releases, but also to the expected part of the release. In the case of CPI, testing for structural breaks suggests that this inefficiency diminishes over time.
Inter-bank interest rates and swap and forward rates appear to be the most responsive to macroeconomic releases. Foreign exchange rates and bond yields respond less and there was little significant reaction of the stock market index. In terms of the number of financial variables responding to the release, the CPI appears to be the most important out of the four types of information releases studied.
In the next section, we provide a very brief description of the economic environment during the time period under study. Then, Section 3 presents a description of the economic and financial data, while Section 4 provides a short evaluation of the survey data. The methodology for efficiency testing is discussed in Section 5, while results can be found in Section 6. Section 7 concludes.
Economic Environment
Data availability limits us to roughly two and a half years from November 1997 to April 2000. Overall, this was a time of deepening economic recession in the Czech Republic.
After exhibiting a slowing growth rate in 1997, the GDP started to decrease in 1998, with the decline deepening through the first quarter of 1999. Only in the second quarter of 1999 did the recession end and the GDP grew slightly in the rest of 1999. Industrial production was growing rapidly in late 1997 and during the first half of 1998, but then gradually slowed and started to decline in late 1998. The decline persisted through almost the whole year of 1999, and only in late 1999 and at the beginning of 2000 were positive industrial production figures seen.
The recession was accompanied by a sharp slowdown in inflation, with the year-onyear inflation rate falling from over 13% in early 1998 to just over 1% in the second half of 1999. This decline was caused by several factors including declining domestic demand, low world commodity (especially oil) prices, little increase in regulated prices and a strong crown.
2
The economic slowdown helped narrow the foreign trade deficit (which was 8.3% of GDP in 1997) to 4.3% of GDP in 1998, with further narrowing in 1999.
Several months before our period started, in May 1997, the Czech Republic went through a currency crisis. Before the crisis began, the crown was fixed against a basket consisting of 65% DEM and 35% USD, with a fluctuation band of ±7.5%. Wide trade and current account deficits, combined with political instability, inspired an attack on the Czech 7 currency. The Czech National Bank tried to defend the crown and increased interest rates significantly. After several days, however, the crown was floated and since then it has had no pre-set fluctuation band.
Interest rates were, therefore, relatively high in the first part of our period (late 1997) since the Czech National Bank only gradually lowered interest rates, which, nevertheless, remained above the pre-crisis level. Only in mid-1998 did the central bank start to cut its interest rates significantly. These interest rate cuts, though rather frequent and sometimes large, barely managed to keep pace with the sharply declining inflation rate.
The crown rebounded after its May 1997 depreciation. In the second half of 1997 and the first half of 1998, high nominal and arguably also real interest rates attracted short term capital, which supported the crown. Later, in the second half of 1998 and mainly in 1999, it was the inflow of foreign direct investments that caused the crown to be relatively strong.
Although the Czech currency floats rather freely, the central bank does intervene in the foreign exchange market from time to time. 4 As for the other economic indicators, no clear trend was seen in the Czech stock market over the period we follow. Bond prices, naturally, reacted to falling inflation and interest rates and increased significantly.
Data Description
Probably the most suitable proxy for the consensus market expectations in the Czech Republic is the Reuters poll of analysts and economists. This poll is conducted at the beginning of each month and asks for predictions of the main macroeconomic figures due for release during the following month. Typically, some 20 analysts and economists submit their estimates. The belief that this survey is the most suitable is based on two facts. First, this poll is the most representative one available. Other agencies also question analysts on their expectations, but their polls are generally less representative and formal. Second, and even more important, the Reuters poll is regularly released with a time lead before the publication of the figures-in fact, immediately as the estimates are collected. would not be able to use earlier data even if they were available, since they would be affected by the monetary turbulence of May 1997. It appears to be a safe assumption that by five months after the crisis markets returned to normal functioning and this is, in fact, supported by empirical evidence. Firstly, the bid-ask spread on the inter-bank money market, which among other issues reflects the uncertainty of market makers, averaged 20-30 basis points (for all maturities) in the months preceding the crises. In May, the average spread increased to as much as 16 percentage points for the two-week rate and over 3 percentage points for the 5 The second most widely followed news agency, Bloomberg, also conducts its own surveys and releases them prior to the publication of the macroeconomic figures. However, the results of these surveys are not included as a special news item (as is the case at Reuters). The Reuters survey is released two working days before the publication of the first figures in each month (CPI). In other words, the Reuters poll results are published on day T-2 in the afternoon, with the day T being the release day of the CPI figures. longest (one-year) rate. By September, then, the spread returned to a level comparable with its pre-crisis position. 6 Secondly, the volatility of interest rates, as measured by the standard deviation of interest rates, developed very similarly. 7 We thus have 30 observations for the expected consumer price index, industrial producer prices, industrial production and the trade deficit. The poll reports the average, median, minimum and maximum forecasts.
Unemployment rate was added to the poll only recently, so there is not enough data.
For financial variables, we used daily data, despite the fact that developed-market studies using high frequency data suggest that adjustment may be very rapid. In fact, we started with daily data with the eventual aim to continue with more frequent data. However, given that we found inefficient market reactions at the daily level we did not need to continue with more frequent data.
For exchange rates, we had a choice between currency fixing reported by the Czech National Bank and the market rates reported by Reuters or Bloomberg. The exchange rate of the Czech crown is fixed by the CNB at 11:30 a.m. on each day. While there are 2.5 hours between the time of the macroeconomic data announcement (9 a.m.) and the fixing (11:30 a.m.), the market might need longer to adjust to the information. In our data, this would shift the reaction to the following day (T+1), even though it actually happened on the day of the announcement (T). Also, the central bank has discretion when fixing the currency, as opposed to direct averaging of market makers' quotes. Market quotes reported by Reuters and Bloomberg come from the market directly, and using closing prices allows the full day of trading for incorporating the new information. Given these facts, we have chosen to use the market data.
For inter-bank interest rates, the history of market quotes is not available. On the other hand, PRague Inter-Bank Offer Rate (PRIBOR), which is published by the central bank, reflects directly the quotes of commercial banks and the CNB has no discretion relative to its level. In this sense, PRIBOR fixing data are more appropriate for our purpose than the currency fixing. PRIBOR is released at 11:00 a.m. each day; we use PRIBOR rates with maturities ranging from 1 week to 1 year. We have also chosen to use one, three, five, seven and ten year swap rates, as well as forward rates 3*6, 6*9, 9*12, 3*9, 6*12.
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The swap and forward rates were obtained from Bloomberg, which collects them from market participants.
The PX-50 is the most closely followed Czech stock market index. It is broadly representative in that it includes virtually all stocks that have significant liquidity. To represent the bond market, we examined the yield to maturity on the government bond maturing in August 2002. 10 Bond data were obtained from Bloomberg, which compiles them from the market makers.
The Czech Statistical Office collected and released the macroeconomic data. The schedule for announcements is set long in advance and is available to all market participants.
Releases are made at 9:00 a.m. through the Internet and other electronic media and are embargoed at Reuters and Bloomberg until 9:00 a.m. Thus new information is released simultaneously to all market participants. The statistical office is generally strict in its adherence to secrecy rules. Although there were some alleged leakages during the time period 9 The notation 3*9, for instance, denotes a current contract on a six month rate starting three months from today.
10 Government bond 12.2% 08/02. under study, we do not believe this could be an important factor since none of them concerned the data we examine. 
Analysis of the Poll Data
At first, we review the basic statistical characteristics of the poll in terms of the precision of its forecasts and the existence of systematic biases. The consumer and industrial producer price index forecasts appear to be unbiased, with an average error of only 4 and 5 basis points, respectively. Also, the releases fell into the forecasted range in a substantial majority (80% for CPI and 73% for PPI) of cases. Industrial production exhibits somewhat poorer results in terms of the average mistake. However, only 5 times (17% of the cases) was the surprise so large that the actual figure did not fall into the forecasted range. A high volatility of the trade deficit caused the actual outcomes to be frequently out of the forecasted range. On average, though, the forecast errors cancelled out, since the average mistake amounted only to 1% of the average expected outcome. Overall, the basic statistics suggest that the analysts' forecasts do not exhibit any serious systematic mistakes.
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In the above calculation of average errors the positive and negative forecast errors virtually cancel out, which is required from an unbiased forecast. In terms of actual precision of the forecasts, the average absolute value error would be a more suitable indicator. Then, the average mistake would be close to 20 basis points for CPI (around 40% of average expectations). Trade deficit and industrial production exhibit a similar level of the ratio of average (absolute value) error to average expectations. The forecasts thus do not appear to be very precise, but given the unsettled nature of the Czech economy-still a transition one with many systematic changes going on-one can rate their precision as satisfactory.
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In addition, we have tested the rationality of the survey forecasts in a more formal way. In order for the forecast to be considered rational, it must be, first of all, unbiased, since under rational expectations, economic agents do not make systematic errors. In contrast, autocorrelation of forecast errors would suggest adaptive rather than rational expectations.
Following several previous studies on forecast rationality, the most recent of which is Aggarwal et al. (1995) , we used the following model.
In this setting, in order for the forecasts to be rational, we require α 0 = 0, α 1 = 1 and E(ε t ) = 0. The disturbance ε t must be uncorrelated with the expected value Y t and must not exhibit any serial correlation. In the ideal case, one should test for stationarity and cointegration of the time series in question. On the other hand, we do not have enough data to 12 The difference between the actual and expected variables is not statistically significant in any of the cases. 13 For comparable statistics concerning the Money Market Services surveys in the U.S. see Aggarwal et al. (1995) . There, the difference between the mean expected and actual figures is narrower than in our case, but the variance of the actual figures is considerably smaller as well.
seriously conduct such a test. The potential presence of nonstationarity and a unit root in the data, however, biases the coefficient α 1 toward zero and toward rejection of the rationality hypothesis. Thus, we err on the conservative side. In fact, as shown below, this is not a major problem here, since it appears we are quite close to rationality. The estimates of the simple regression model are depicted in the table above. All the coefficients α 1 are significant and generally quite close to 1. In fact, we were unable to reject the hypothesis that the coefficient α 1 equals 1 in any of the four cases at the 5% significance level.
14 With the exception of CPI, all constant terms are insignificant. Analysis of residuals, using the Q statistics, suggests that the disturbances are not plagued by autocorrelation. Our overall conclusion is that the survey data come reasonably close to exhibiting rational expectations.
Methodology of Efficiency Testing
We use the following simple econometric model in order to investigate market response to macroeconomic announcements. 16 The lack of market efficiency and the absence of anticipatory movements were most visible in case of the shortest rates (one week to one month). These rates did not move until the day of the announcement of the repo rate change and adjusted to a new level gradually in the following five days.
announcement and the particular trading day, and 0 otherwise. In the estimation, this variable was significant in a number of instances.
One might argue for assuming that the error term has a constant variance since we focus on a relatively short time period. On the other hand, financial time series are known to be prone to changing variances. We therefore tested for heteroskedasticity in the regression models by using an LM test. Since this test uncovered heteroskedasticity in a few instances, we used White heterosedasticity-robust standard error estimates. Also, in several cases an adjustment for autocorrelation was needed.
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In terms of the presented model, we conclude that markets react to an announcement if at least one of the coefficients β 1 and β 2 is statistically significant for some daily changes. For our purposes, given the data limitations, we refer to a coefficient as significant if it is statistically significant at the 10% level. Market efficiency requires that the market reacts immediately, that is, the coefficients should be significant only for the first (and, possibly, for the fixing data, second) day. Moreover, an efficient market should react only to the surprise and thus we should not see any significant coefficients for the Expected variable.
We estimate the model for 5 working days before the announcement and 9 working days after the release. Looking also at the time period prior to the announcement should reveal the existence of any market adjustment to the expected part of the release. In fact, since the poll's results are usually published 2 working days before the first macroeconomic release of the month (consumer prices and sometimes also industrial production), there might be a lagged adjustment to the poll's results. Studies from developed markets suggest that the results of polls are themselves taken as relevant news by the market-see Aggarwal et al. (1995) . Separately, in all the following tables and discussion, we denote the day when the new macroeconomic data was released as day T. In this notation, we consider days in the range from T-5 to T+8.
Results

Consumer Price Index
The expected impact of the consumer price index on interest rates and bond yields is straightforward, at least in the short term. Smirlock (1986) cites the two most plausible hypotheses regarding financial market reaction to inflation announcements. These have received the most attention in the empirical literature. The first is the expected inflation hypothesis (EIH), which states that positive inflation surprises lead to an upward revision of inflation expectations, raising short-term interest rates. The second is the policy anticipation hypothesis (PAH), which argues that higher than expected inflation makes agents in the financial market expect a tightening of monetary policy. Again, short term interest rates should increase. While their predictions for short-term interest rates are the same, the two hypotheses differ in their prediction for long term rates. Long term rates always increase with positive inflation surprise under the EIH, while the PAH is consistent with either an increase or a decrease of long-term interest rates. This is due to the fact that the action of the central bank lowers expected long-term inflation. Reaction of long term rates thus might help to discriminate between the two hypotheses. We are unable to do this with the Czech data due to limited number of announcements. However, what might help us explain our results is the fact that the different predictions of the two hypotheses with respect to the reaction of long interest rates suggest that the response of bond prices and other longer rates, like swaps, will be weaker than that of short rates.
The expected reaction of the foreign exchange market to CPI announcements is not straightforward. Relatively higher domestic inflation should lead to depreciation of the currency, if we believe that at least a relative version of purchasing power parity is valid. On the other hand, in the short term, higher inflation might lead to appreciation of the currency, especially in the environment of frequent interest rate cuts by the central bank. Here, higher inflation implies lower expected interest rate cuts and thus a more attractive domestic currency. The impact of CPI announcements on the stock market is connected with the impact on interest rates-lower rates imply a lower discount factor and should lead to higher stock prices and vice versa.
We had to overcome two problems when estimating the model for consumer prices.
Firstly, there is an outlier observation in January 1998, when large administrative changes increased the level of consumer prices by 4%. We have accounted for this unusually large increase, which has different implications in terms of future inflation than an increase in the core inflation, by including a dummy variable, equal to 1 for the January 1998 announcement and 0 otherwise. Secondly, industrial production figures are sometimes released several days after consumer prices and sometimes on the same day. In fact, on average, industrial production figures were released with a lag of 1.2 days after consumer prices, with the lag ranging between 0 and 6 working days. Industrial production thus might be a relevant variable in the regression explaining daily changes after the consumer price release and its exclusion might bias the coefficients. We have attempted to include two variables (expected and surprise) for industrial production into the consumer price equation, but the coefficients were insignificant in the vast majority of cases and, more importantly, the consumer price coefficients did not change to any significant extent. Also, the correlations between expected values and surprises in industrial production and CPI are not large, at 0.36 and 0.31, respectively. We have concluded that we can ignore the fact that industrial production figures are released soon after consumer prices and we have thus estimated two separate equations for consumer prices and industrial production.
Estimation of the model suggests that the consumer price index is important news for financial markets, since inter-bank interest rates, bond yields, and the koruna exchange rate appear to react to the CPI announcements. Since there is not enough space for presentation of the complete regression results, we present an overview table here and a rather narrow selection of more detailed results in the Appendix. The overview table provides an idea of when the market response occurs and what its direction is. In the case of CPI we report results starting with day T-1, since the poll results are reported in the afternoon of day T-2 and the market cannot react to them sooner than on day T-1. In the Appendix we aimed at selecting a representative sample of the results. There are no large differences in the reaction of short (1 week to 1 month) and long (3 months to 1 year) PRIBOR rates. All the four rates depicted in the above table react to the surprise on the day of the release (T). Then, a lagged reaction to the expected part of the release occurs. This reaction is stretched over a period of several days, with the last positive coefficient at the Expected variable being usually observed on day T+4. In most instances, we find a negative coefficient during the following days, which suggests that there is an overreaction and subsequent correction. Market overreaction is usually considered to be a typical feature of an emerging market. It is worth noting that virtually all of the statistically significant coefficients during the first days have the expected sign-they are positive, that is, higher than expected inflation leads to an increase in interest rates. As for the magnitude of the coefficients, the significant coefficients tend to be larger for the surprise variable. This is not surprising, however, as the magnitude of the surprises is smaller relative to the expected value. On average, if we do not take into account the correction, a one percentage point inflation announcement increases the PRIBOR rates by some 20 basis points when it is expected and by almost 40 basis points when it is not expected. The correction lowers the average reaction to 15 and 23 basis points, respectively.
The government bond market, on the other hand, appears to be closer to efficient. It reacts to the surprise on the day of announcement (T) and to the expected part on the following day (T+1). Then, though, there is very little further reaction. The adjustment to the released information thus appears to be more rapid than in the case of the PRIBOR rates.
Again, the response to the surprise part is greater in magnitude than to the expected part.
Swaps also respond to the surprise on the day of the release (T) and we observe a reaction to the expected component during the following days. On the other hand, only in the case of swaps we found significant coefficients on the day before the release (T-1), which might be explained by the reaction to the release of the poll (on the afternoon of day T-2). Forward rates react strongly to the surprise on day T, with coefficients being close to 0.4. Also in the case of swaps, we often see a significant reaction to the expected component on the following day (T+1) and a lagged adjustment can be observed.
To sum up, Czech interest rates generally increase with the announcement of higher inflation. They react to both the expected and surprise components of the announcement.
Some rates react almost immediately after the release, but the adjustment takes several working days in some cases. Only rarely can we observe movements in anticipation of the announcements. We thus do not find evidence that the release of the poll's results themselves would be regarded as important information.
The foreign exchange market also reacts to inflation releases, but its response is less pronounced than that of interest rates. The exchange rate moves only to a limited extent in anticipation of the release. In case of DEM, a reaction is seen on the first day after the release (T+1) and then there is a delayed adjustment. While the significant coefficients associated with the expected part of the release are mostly positive, those several significant coefficients associated with the surprise are mostly negative. Positive coefficients imply depreciation of the Czech currency, while negative ones imply appreciation. One could only speculate what is behind this mixed result. One explanation, as outlined above, might be that the CPI release brought information not only on the development inflation, but also on the probability of another, in that time frequent, interest rates cut by the central bank.
In the case of the stock market index (PX-50), we found only one significant coefficient at the Expected variable (on day T+1) that we were able to interpret. It is negative, which suggest that higher inflation implies lower stock prices. This would correspond to expectations, but low liquidity on the Czech market is a reason for caution when interpreting the results.
It is a natural question whether the market reaction was the same during the whole period under study or whether a structural break could be detected. We were constrained by a low number of data points, so we first used the Chow predictive test (essentially an F-test in which there are very few data points in the period after the assumed break date). This test, however, did not reveal any significant structural change in the most recent data. Then, we split the sample into two parts-one from the start (November 1997) until the end of 1998 and the other from the beginning of 1999 until the most recent data point (April 2000) 18 -estimated two models and tested for structural break (again, an F-test, that is, testing the restriction that the coefficients at the Expected and Surprise variables are the same in the two sub-periods). Estimation results are shown in the following tables. The results suggest that the market response was different in the two sub-periods. In the first one, we see significant reaction of the interest rates to both the expected and surprise components of the releases. Moreover, the reaction to the expected part lasted for several days-a nice example of a prolonged reaction is the 1M PRIBOR, where we see six significant coefficients at the Expected variable in a row. The second part, however, does not show almost any reaction to the released figures. Formally, despite the low number of data points, the results of the Chow test confirm the observation that the reaction was different in the two sub-periods-at least in the case of the PRIBOR rates. Here, in 13 of 40 possible cases we were able to reject the null hypothesis that the coefficients in the two time periods are the same (at least at the 10% significance level).
Overall, it appears that the market reacted strongly and inefficiently in late 1997 and 1998, while it responded very little in 1999 and early 2000. This finding can be interpreted as a shift toward efficiency, especially as we might have too few data points to find a more subtle and rapid market reaction in the later period. It is worth noting that the surprises in the two periods were roughly of the same magnitude.
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It might also be that the market attached different meaning to the CPI releases during the two periods. In the first period, year-on-year inflation decreased rapidly from above 13% to 3.5%, while in the second period it stayed in the range of 1-4%.
Industrial Producer Price Index
Industrial producer prices are generally followed much less closely than consumer prices. Industrial producer prices convey information about a narrower part of the overall price level in the economy. On the other hand, they might be viewed, to some extent, as a leading indicator for consumer prices. Thus, the expected market reaction is weaker, but similar, to that of CPI. Higher than expected inflation should, again, lead to higher interest rates and yields, with the impact on the koruna exchange rates being uncertain. Due to its leading nature, one would expect a more pronounced impact on longer interest rates. Also here we present an overview of the regression results. The results basically confirm the expectations. The reaction of the market is weaker than its response to CPI. Interbank interest rates respond mostly on days T, T+1 and T+2, all of them react to the expected part of the release and some also to the surprise. Only rarely was there a lagged response after day T+2. A similar type of reaction was seen in case of swaps and forward rates. Overall, there was little movement prior to the publication of the figures. No strong reaction of the exchange rate was found. The significant coefficients in the case of DEM were all negative (implying that higher inflation depreciates the currency), but in case of USD we saw both negative and positive coefficients. We tested for structural change, but we found no strong evidence of a significant structural break in the market response. There were more significant coefficients in the first period, but the difference between the periods was much less visible than in the case of CPI. Also, we were able to reject the null hypothesis of the same coefficients only in several cases.
Industrial Production
Industrial production figures bring information about the current state and short-term prospects of the economy and about the performance of industrial, as opposed to service, companies. One would expect the stock market, and perhaps the foreign exchange market, to react to this kind of news. In general, the interest rates and bond yields could also be affected if the information about industrial production was expected to have an impact on the central bank's monetary policy. In the Czech Republic though, one would not expect any strong interest rate reaction, since during the period under study, the central bank was viewed as paying little attention to the short term development of output. One should also note that the industrial results are released with almost two months' delay and that some information about industrial performance can be gained sooner by looking at the trade deficit figures (released with only approximately one month delay). Foreign trade helps predict industry performance because a substantial part of the Czech industrial production is exported. The results generally confirm expectations that interest rates react little to the releases.
Longer rates, that is, swaps and the 1 year PRIBOR, might be considered exceptions. These rates decreased with higher industrial production on the day of the release (T). There was also some reaction of the exchange rate, but different coefficient signs and delayed response make interpretation difficult. Contrary to expectations, neither does the stock market appear to significantly react to industrial production figures. The coefficient on day T (Surprise) is significant, but it is negative, which is virtually impossible to interpret-higher industry output would imply lower stock prices. Overall, it does not appear that industrial data would be important for the Czech financial markets. The test for structural break did not reveal any significant differences between the two time periods.
Foreign Trade
Foreign trade figures should be primarily of interest to the foreign exchange market and, to a lesser extent, to the stock market. One would expect that interest rates and yields would not be systematically affected by the trade figures.
Our estimates suggest that the foreign exchange market indeed reacts to trade deficit announcements with the exchange rate against the Deutsche Mark (Euro) exhibiting stronger reaction than the rate vis-a-vis the U.S. dollar. This is quite natural, since Germany is the main trading partner of the Czech Republic and the central bank primarily follows the exchange rate relative to the DEM (Euro). A majority of the significant coefficients are positive, which corresponds to the expectation that higher trade deficit should lead to depreciation of the currency. In case of the DEM, the positive coefficient on day T is corrected on day T+1. It is also notable that both the DEM and USD appear to react to the expected part of the release (on day T). some reaction on the release day (T)-6 months and 1 year PRIBOR, 10 year swap and forward 9*12 reacted to the surprise-but otherwise there is not much to comment on. Some delayed adjustment is seen in the case of the government bond. The coefficients are mostly positive, which could be explained by a fear that growing external imbalance will induce monetary tightening. As for the stock market, we found that only one coefficient after the release was significant (day T+2). It is positive, which implies that wider deficit leads to higher stock prices. Testing for structural break did not reveal any structural break within the time period under study.
Conclusions
In the presented paper, we investigated the financial market efficiency in an economy in transition from the viewpoint of its reaction to new information. The focus was on the response of the Czech financial market to macroeconomic releases. We examined the reaction of interest rates, the government bond yield, the stock market index and foreign exchange rates to the announcements of consumer and producer prices, industrial production and foreign trade figures. Out of these, consumer prices appear to be the most important macroeconomic release in terms of market response and, at the same time, interest rates appear to be most responsive to the releases. Our results suggest that Czech interest rates react in line with expectations derived from theoretical models-higher than expected inflation leads to an increase in interest rates.
The main conclusion of the current paper, however, is that the market does not react efficiently, and this holds for virtually all of its segments. Firstly, it reacts to the expected component of the releases. Secondly, the releases often retain their explanatory power for daily changes of financial variables for several days after the announcement. We also found signs of overreaction that is subsequently corrected. Only in the case of the consumer price index we were able to find evidence which can be interpreted as suggesting that the market becomes more efficient over time.
The described lack of efficiency is surprising because both the money market and the foreign exchange markets appear to be rather developed and liquid. Matalík et al. (1999) report that the average daily volume on the inter-bank money market was approximately 26-30 billion CZK (almost 0.9 billion USD) in 1999. On the foreign exchange market, the Czech National Bank reports daily trading volumes of several billion USD, which compares favorably even with some developed markets. In the most recent report, which compares trading volumes in foreign exchange markets, the Bank for International Settlements informs that Portugal and Finland had daily foreign exchange turnover of 4.4 bn USD and 4.2 bn USD in April 1998, respectively. This turnover amounted to 5.0 bn USD in case of the Czech Republic.
20
The fact that the market response takes several days appears to be unusual, but most puzzling is the fact that the market reacts to the expected part of the release. This directly contradicts the conclusions of most developed-market studies. In that environment, the empirical results imply that asset prices respond only to the unexpected part of the announcement as predicted by the efficient market hypothesis. In this regard, an argument might be made that the survey data used do not represent market expectations. The presented evidence, however, suggests that the poll forecast is close to being rational. More importantly though, such a claim would not, in fact, contradict our conclusion that the market is 
